MEDIUM HANDLING MACHINE 



BACKGROUND OF THE INVENTION 

The present invention relates to a medium 
handling machine for receiving a medium from and 
delivering a medium to a user of a machine such as an 
automated teller machine that handles bills or paper 
currency. More specifically, the invention relates to 
opening and closing of a shutter provided to cover a 
media insertion/delivering port mounted in the medium 
handling machine. 

In conventional automated cash transaction 
machines such as transfer machines installed in 
financial service institutions, an opening time of the 
shutter of a money insertion/delivering port is fixed, 
thereby sometimes requiring all the more time to 
perform transaction processing. In order to solve this 
problem, there is known a technique disclosed in JP-A- 
9-270050, for example. In this technique, in order to 
provide a cash transaction device in which the opening 
time of an opening/closing part of the money 
insertion/delivering port provided therein can be 
controlled according to customer needs, operation means 
for commanding extension of the opening time is 
provided for the cash transaction machine. When the 
operation means is activated, the opening time of the 
opening/closing part is- extended by a certain time. 
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SUMMARY OF THE INVENTION 

The prior art described above, however, 
provides the technique merely for extending the opening 
time of the opening part of the money 
5 insertion/delivering port. In order to extend the 
opening time, a user operation is required. Further, 
even if the opening time was extended by the user 
operation, the shutter is closed after a predetermined 
time. For this reason, if the predetermined time has 
10 elapsed while the user is inserting his hand inside the 
money insertion/delivering port, the shutter is 
automatically closed. The user would thereby get his 
hand caught in the shutter to a problem. 

In order to solve the problems described 
15 above, it is therefore an object of the present 

invention to provide a medium handling machine that 
does not cause a shutter therein to be closed when a 
hand of a user is inside a media insertion/delivering 
port, even if a predetermined time has elapsed, and 
20 then prompts the user to pull out his hand from the 
media insertion/delivering port. 

In order to achieve the object described 
above, the present invention includes: 

a media insertion/delivering port for 
25 receiving and delivering a medium; 

a shutter for opening/closing the media 
insertion/ delivering port ; 

a sensor provided in the media 
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insert ion /delivering port ; 

a timer for counting a time during which the 
shutter is opened; 

shutter closing advance notice means provided 
5 in the media insertion/delivering port; and 

a control unit for causing the shutter 
closing advance notice means to be activated when a 
count of the timer has reached a predetermined value 
and the sensor senses an object. 
10 Other objects, features and advantages of the 

invention will become apparent from the following 
description of the embodiments of the invention taken 
in conjunction with the accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 
15 Fig. 1 is a perspective view showing an 

external appearance of an automated cash transaction 
device; 

Fig. 2 is a control block diagram of the 
automated cash transaction device; 
20 Fig. 3 is a diagram showing a state where a 

shutter is opened according to a first embodiment of 
the present invention; 

Fig. 4 is a diagram showing a state where 
closing of the shutter is noticed in advance according 
25 to the first embodiment of the present invention; 

Fig. 5 is a diagram showing a state where the 
shutter is closed according to the first embodiment of 



- A - 

the present invention; 

Fig. 6 is a diagram showing a state where the 
shutter is opened according to a second embodiment of 
the present invention; 
5 Fig. 7 is a diagram showing a state where 

closing of the shutter is noticed in advance according 
to the second embodiment of the present invention; 

Fig. 8 is a diagram showing a state where the 
shutter is closed according to the second embodiment of 
10 the present invention; 

Fig. 9 is a diagram showing a state where the 
shutter is opened according to a third embodiment of 
the present invention; 

Fig. 10 is a diagram showing a state where a 
15 hand is being inserted into a money 

insertion/delivering port in the third embodiment; 

Fig. 11 is a diagram showing a state where 
the shutter gets closed according to the third 
embodiment of the present invention; and 
20 Fig. 12 is a diagram showing a display screen 

where closing of the shutter is being noticed in 
advance . 



DESCRIPTION OF THE EMBODIMENTS 

The present invention can be applied to a 
25 medium handling device in general which includes a 

media insertion/delivering port into which a hand is 
put and from which a hand is pulled out for inserting 



and receiving a medium and a shutter for opening and 
closing the media insertion/delivering port. Herein, 
an automated cash transaction device shown in Figs. 1 
and 2, managed by financial service institutions, for 
5 receiving bills or bank notes from and delivering bills 
to a user will be taken by way of an example for 
describing embodiments of the present invention. In 
this automated cash transaction device, a bill is used 
as the medium. A first embodiment of the present 

10 invention will be described below with reference to 
Figs. 3 to 5, a second embodiment of the present 
invention will be described below with reference to 
Figs. 6 to 8, and a third embodiment of the present 
invention will be described below with reference to 

15 Figs. 9 to 12. 

Fig. 1 is a perspective view schematically 
showing the automated cash transaction device according 
to an embodiment of the present invention. The 
automated cash transaction device in Fig. 1 includes a 

20 money insertion/delivering port 1 for receiving bills 
from a user and delivering bills from the automated 
cash transaction device, a display panel 2 for 
displaying guidance to the user, and a loudspeaker 3 
for supplying audio guidance or an alarm to the user. 

25 The money insertion/delivering port 1, display panel 2, 
and loudspeaker 3 may also be referred to as a media 
insertion/delivering port unit, a display unit, and an 
audio output unit, respectively. 
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Fig. 2 is a control block diagram for 
controlling the money insertion/delivering port 1, 
display panel 2, and loudspeaker 3. As shown in Fig. 
2, a host line control unit 102, a sensor control unit 
5 103, a display control unit 104, a shutter control unit 
105, an audio output control unit 106, a main control 
unit 107, a shutter closing advance notice control unit 
108, and a timer 109 are included. The host line 
control unit 102 executes control over reception of a 

10 commanding signal from a host device 101 to the main 
control unit 107 and over a message transmission of a 
result of processing from the main control unit 107 to 
the host device 101. The sensor control unit 103 
monitors statuses of sensors 5 to 7 mounted inside the 

15 money insertion/delivering port 1, for notification to 
the main control unit 107. The display control unit 
104 displays characters or the like of which output has 
been commanded from the host device 101, on the display 
panel 2. The shutter control unit 105 controls opening 

20 and closing of a shutter 4 shown in Fig. 3 onwards of 
the money insertion/delivering port 1 in Fig. 1, 
according to a command from the main control unit 107. 
The audio output control unit 106 supplies an audio 
output commanded from the host device 101 to the 

25 loudspeaker 3. The shutter closing advance notice 

means control unit 108 executes control over a sliding 
operation of the shutter 4 over a predetermined 
distance shown in Fig. 4, a lamp 11 shown in Figs. 6, 7 



and 8, and a stopper 10 shown in Figs. 9, 10 and 11. 
The timer 109 measures an opening time of the shutter 
4. Here, the opening time of the shutter 4 may be a 
time elapsed after the shutter 4 has been opened. 
5 Alternatively, it may also be the time elapsed after 
the shutter 4 has started to be opened, or the time 
elapsed after the main control unit 107 has commanded 
the shutter control unit 105 to open the shutter 4. 

Now, the first embodiment will be described 

10 with reference to Figs. 3 to 5 . 

The user inserts a card or a passbook into 
the automated cash transaction device, and requests a 
deposit transaction via the display panel 2. The main 
control unit 107 transmits the request for the deposit 

15 transaction from' the user to the host device 101 
through the host line control unit 102. The main 
control unit 107 receives a reply from the host device 
101 through the host line control unit 102 if the host 
device 101 has authorized the deposit traction, and 

20 commands the shutter control unit 105 to open the 

shutter 4. At this point in time, the display control 
unit 104 displays on the display unit 2 guidance on 
bill insertion into the money insertion/delivering port 
1 . 

25 Fig. 3 is a cross sectional view of the money 

insertion/delivering port 1, and specifically shows a 
state where a hand 8 of the user has been inserted into 
the money insertion/delivering port 1 in order to 



deposit bills 9 into the automated cash transaction 
device with the shutter 4 being opened. The sensor 7 
senses full opening of the shutter 4. The sensor 6 
senses insertion of a hand or the like into the money 
5 insertion/delivering port 1 and is mounted in such a 
position as to detect an object such as the hand 8 
other than bills, placed in a location higher than a 
height of the bills 9 put inside the money 
insertion/delivering port 1 as shown in Fig. 4. The 
10 sensor 5 senses a predetermined intermediate position 
of the shutter 4 reached while the shutter is being 
slid to a fully open position or a fully closed 
position . 

When the shutter 4 is opened, the user 
15 inserts the hand 8 into the money insertion/delivering 
port 1 so as to set the bills 9 in the money 
insertion/delivering port 1, as shown in Fig. 3. At 
this point in time, the sensor control unit 103 detects 
presence of the hand in the money insertion/delivering 
20 port 1 through the sensor 6. Further, the timer 109 

starts counting. The timer 109 may be provided in the 
host device 101. When depositing money, the timer 
counts the time elapsed after the shutter 4 has been 
opened. When withdrawing money, the timer may count 
25 the time elapsed after the shutter has been opened. 

Alternatively, the timer may of course count the time 
elapsed after bills have been delivered from inside the 
automated cash transaction device to the money 



insertion/delivering port . 

When a count of the timer 109 has exceeded a 
predetermined value, the main control unit 107 causes 
the shutter control unit 105 to close the shutter 4. 
5 However, when the count of the timer 109 has become the 
predetermined value and the hand 8 remains inside the 
money insertion/delivering port 1, the hand 8 is caught 
in the shutter 4 if the shutter 4 is closed. However, 
if pulling out of the hand by the user were to be 

10 waited for unconditionally, the time of occupying the 
automated cash transaction device by the user with his 
hand 8 put in the money insertion/delivering port would 
become longer. Operating efficiency of the automated 
cash transaction device might be thereby reduced. 

15 In view of such, in the present invention, in 

order to prevent the user from getting his hand caught 
in the shutter, improve the operating efficiency of the 
automated cash transaction device, and then enhance 
usefulness of the automated cash transaction device, 

20 when notified that the count of the timer 109 has 
exceeded the predetermined value, or when a 
predetermined time has elapsed after the shutter 4 was 
opened, the main control unit 107 inquires the sensor 
control unit 103 to determine whether the sensor 6 

25 senses the hand 8 or not . 

When the hand 8 is not sensed, the main 
control unit 107 causes the shutter control unit 105 to 
close the shutter 4 . 
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When the hand 8 is sensed, the main control 
unit 107 commands the shutter closing advance notice 
means control unit 108 to cause shutter closing advance 
notice means to execute processing so as to notify the 
5 user that the shutter is going to be closed- In this 
processing, the shutter 4 is closed up to a position at 
which the sensor 5 senses a rear end of the shutter 4 
or at which the shutter 4 is closed to up to the 
intermediate position reached, not up to the fully 

10 closed position, as shown in Fig. 4. Then, the shutter 
4 is opened to a position of its mechanical limit. In 
other words, an advance notice operation in which the 
shutter 4 is slid open and then shut over a 
predetermined distance is performed, thereby prompting 

15 the user to pull out the hand 8 from the money 
insertion/delivering port 1. 

Then, when the sensor 6 has sensed pulling 
out of the hand 8 from the money insertion/delivering 
port 1, or has not sensed the hand 8 of the user, the 

20 sensor control unit 103 reports the status to the main 
control unit 107. Upon reception of the report, the 
main control unit 107 commands the shutter control unit 
105 to close the shutter 4. The shutter is then closed 
as shown in Fig. 5. With this arrangement, the shutter 

25 is automatically closed without having the user making 
operations such as depressing a button for closing the 
shutter 4. Then, subsequent processing can be thereby 
performed promptly . 
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In order not to threaten the user more than 
necessary and to facilitate pulling out of the hand by 
keeping the size of an opening part of the money 
insertion/delivering port sufficiently large, the 
5 shutter 4 was slid to and fro once. Alternatively, in 
order to more attract user's attention, this sliding 
operation may be performed a plurality of times. Still 
alternatively, the shutter 4 may be slid to a 
predetermined position and held stopped at that 

10 position so as to cause pulling out of the hand 8 with 
a minimum motion of the shutter, without performing the 
round-trip sliding operation. 

Next, the second embodiment will be described 
with reference to Figs. 6 to 8 . 

15 When the user requested a deposit transaction 

as in the first embodiment, the shutter 4 is opened, 
and the timer 109 starts counting. In the second 
embodiment, a lamp 11 is provided inside the money 
insertion/delivering port 1 as shutter closing advance 

20 notice means. When the shutter 4 is opened at first, 
the lamp 11 is turned on to blue, as shown in Fig. 6. 

Next, when the count of the timer 109 has 
exceeded the predetermined value and the sensor 6 has 
sensed the hand 8, the shutter closing advance notice 

25 means control unit 108 causes the lamp 11 to be turned 
on to red. 

When the sensor control unit 103 notifies to 
the main control unit 107 that the sensor 6 has not 
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sensed the hand 8, the main control unit 107, which has 
received the notification, commands the shutter control 
unit 105 to close the shutter 4 and commands the 
shutter closing advance notice means control unit 108 
5 to turn off the lamp 11. Then, the shutter 4 is 

closed, and the lamp 11 is turned off, as shown in Fig. 
8 . 

Herein, red and blue are employed for colors 
of the lamp 11. The colors of the lamp 11, however, 

10 are not limited to these colors. In terms of power 

saving, the lamp 11 may be turned on only when closing 
of the shutter 4 is noticed in advance. Further, the 
lamp 11 may be flashed, because flashing of the lamp 11 
can also draw attention of the user. 

15 The lamp 11 may be located outside the money 

insertion/delivering port. However, in order to be 
closer to the hand of the user and the medium, it is 
preferable that the lamp 11 is located inside the money 
insertion/delivering port. Further, if the lamp 11 is 

20 located inside the money insertion/delivering port, it 
can illuminate an inside of the money 
insertion/delivering port, thereby improving 
convenience for customers. 

As described above, in the first embodiment, 

25 closing of the shutter 4 can be noticed in advance by 
the shutter 4, while in the second embodiment, closing 
of the shutter 4 can be noticed in advance by the lamp 
11 provided in the money insertion/delivering port. 
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Thus, in both cases, closing of the shutter 4 can be 
noticed in advance near the hand of the user, or in a 
viewing range of the user who is seeing the medium or 
near the money insertion/delivering port. If the 
5 advance notice is made by a display on a screen of the 
display panel 2, the user must watch the display panel 
2. If the advance notice is made by the loudspeaker 3 
and a plurality of automated cash transaction devices 
are installed, the user may be confused, without 

10 knowing whether the advance notice is made to him, or 
to other user who is using other nearby automated cash 
transaction device. According to the present 
invention, however, the user is simply required to 
watch his hand alone, which improves convenience for 

15 the user. 

If a comparison is made between the first and 
second embodiments, it can be seen that danger of the 
hand being caught in the shutter can be avoided in the 
first embodiment by modification of software without 
20 making any mechanical alteration to a conventional 

product. On the other hand, in the second embodiment, 
by turning on the lamp to red or the like, the danger 
of the hand being caught in the money 

insertion/delivering port can be informed to the user 
25 by more sensational appeal to vision. Thus, if these 
advantages of the first and second embodiments are 
combined for use, the effect of the invention would be 
more enhanced. 
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Finally, the third embodiment will be 
described with reference to Figs. 9 to 11. 

In the third embodiment, a stopper 10 for 
stopping a closing operation of the shutter 4 as shown 
5 in Fig. 9 is added to the automated cash transaction 
device in the first embodiment shown in Fig. 3. 

The stopper 10 operates according to a 
command from the shutter control unit 105: when the 
shutter 4 is opened as shown in Fig. 10, the stopper 10 
10 stops the shutter 4 from moving. Then, the timer 109 
starts counting. At this time, the stopper 10 is 
located in a position that can be seen from the user, 
which is a feature of the third embodiment. 

When the count of the timer 109 has reached 
15 the predetermined value and the shutter 4 is closed, 
the stopper 10, located in the position that can be 
seen from the user, first operates to release control 
of the stopper 10 over the motion of the shutter 4. 
The shutter 4 is then closed. Accordingly, the 
20 operation of the stopper 10 leads to the advance notice 
of closing of the shutter. 

Fig. 12 shows an example of a screen on the 
display panel 2. Display of an advance notice that 
"The shutter will be closed soon" or an alarm on the 
25 display panel 2 in addition to arrangements in the 

first to third embodiments further enhances the effect 
of the present invention. Likewise, concurrent use of 
the audio guidance by the loudspeaker 3 can also 
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enhance the effect of the invention. 

Combination of all the first through three 
embodiments described above can also enhance the effect 
of the invention. Further, the present invention can 
5 be applied to a withdrawal transaction as well as the 
deposit transaction . 

While foregoing descriptions were directed to 
the embodiments of the present invention, the present 
invention is not limited to these embodiments, and 
10 further variations are possible therein without 

departing from the spirit and scope of the invention. 

By making advance notice of closing of the 
shutter near the hand of the user, the usefulness of 
the automated cash transaction device is enhanced. 



